ABSTRACT Trauma exposure and trauma-related symptoms are prevalent among incarcerated men, suggesting a need for behavioral health intervention. A random sample of adult males (N=592) residing in a single high-security prison were screened for trauma exposure and posttraumatic stress disorder (PTSD) symptoms. Trauma was a universal experience among incarcerated men. Rates of current PTSD symptoms and lifetime PTSD were significantly higher (30 to 60 %) than rates found in the general male populations (3 to 6 %). Lifetime rates of trauma and PTSD were associated with psychiatric disorders. This study suggests the need for a gender-sensitive response to trauma among incarcerated men with modification for comorbid mental disorders and type of trauma exposure. Developing gender-sensitive trauma interventions for incarcerated men and testing them is necessary to improve the behavioral health outcomes of incarcerated men who disproportionately return to urban communities.
their lifetime. 11 Wolff and colleagues, 6 based on an incarcerated male sample of approximately 7,000, estimated rates of trauma exposure ranging from 3.4 to 64.7 % for physical trauma occurring in the community prior to incarceration, with prevalence depending on the type of physical trauma, age of exposure, and mental disorder. Self-reported sexual trauma was less common among incarcerated men, with estimated exposure rates between 0.4 and 19 %. 5 Six-month prevalence estimates for physical or sexual trauma while incarcerated was estimated at 35.7 % for incarcerated men without mental disorder and 47.7 % for their counterparts with mental disorder. 6 Compared to the general population, exposure rates for traumatic events are higher among people with serious mental illnesses. Teplin and colleagues 12 found that, during a 12-month period, over one quarter of persons with serious mental illnesses were victims of violent crime, a rate that was 11 times higher than that of the general population. Consistently, higher trauma exposure rates have been found for incarcerated men with mental disorders compared to their counterparts without mental disorders both prior to and during incarceration. 6 Although rates of traumatic exposure are high among incarcerated male samples, whether and to what extent trauma is manifested in ways that meet criteria of PTSD is not clear. Based on community samples, roughly 3 to 6.3 % of males who experience a traumatic event meet criteria for lifetime PTSD. 9 Rates estimated for incarcerated male samples, based on sample sizes of less than 220 and varying diagnostic methodologies, range from 21 % (general prison population) to 39 % (jailed veterans) for current PTSD, with an estimated lifetime PTSD rate of 33 % (general prison population). 10, 11 The 7-to 10-fold difference in rates of PTSD between community and incarcerated samples requires closer inspection. Given the large number of incarcerated males, combined with their high rates of trauma exposure and PTSD, suggest a significant need for trauma treatment in correctional settings. For this reason, expanding the evidence base on the nature and prevalence of trauma exposure among incarcerated men, and the prevalence of current and lifetime PTSD among them, is vital for identifying their behavioral health need and projecting service need within correctional settings.
This study describes the trauma exposure history and PTSD symptoms for a large random sample of incarcerated men. The goal is to profile the type and prevalence of trauma exposure by mental disorder, estimate prevalence rates for lifetime and current PTSD by the type of trauma and co-occurring mental disorder (beyond PTSD), and associate the type of trauma to the likelihood of screening positive (or negative) for PTSD.
METHODS
This study screened for trauma exposure and PTSD among male residents housed at a high-security prison operated by the Pennsylvania Department of Corrections from February to June 2012. The protocols for recruitment and interviewing were approved by the appropriate institutional review boards. All participants signed informed consent forms after the conditions of participation (including confidentiality, duty to inform, privacy, risks, benefits, and right to withdraw or refuse to answer questions) were reviewed with them by research staff.
The Consolidated Statement on Reporting Trials (CONSORT) diagram is presented in Fig. 1 . Residents eligible for the screening were 18 years or older and had at least 10 months remaining on their mandatory minimum sentence to be completed at the host facility (to ensure sufficient time to complete the parent study prior to release). Excluded were residents with active psychosis or organic brain impairment (limiting the ability to give informed consent) or currently on or been on suicide watch in the past 3 months. According to prison administrative records, of the estimated 4,000 residents, 1887 were eligible for the study. Half of these men
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Invited to Participate in Screening n=944 (n=944) were randomly invited to be screened, and 592 gave written consent and participated in the screening interviews, for a participation rate of 63 %. Of those screened, 346 (58 %) screened positive for current PTSD symptoms (PCL-C934) and, of those, 269 (or 78 % of those who screened positive for PTSD symptoms) agreed to participate in the second clinical interview. At the initial screening interview, participants completed background questions on criminal history (e.g., years incarcerated, type of offense), health status and treatment conditions (e.g., ever been treated for schizophrenia, bipolar, depression, PTSD, anxiety, hypertension, diabetes, drug or alcohol problems), demographics (e.g., education, race, ethnicity, age, citizenship, veteran status, marital status, employment history), the Trauma History Questionnaire, a modified version of the National Violence Against Women and Men Survey (NVAWM), and the PTSD Checklist-Civilian Version (PCL-C) for DSM-IV. The PCL-C, a 17-item self-report measure of PTSD symptoms based on DSM-IV criteria, uses a 5-point Likert scale format generating a score ranging from 17 to 85 with higher scores indicating greater symptom severity to assess presence of current PTSD symptoms. 13 The PCL-C has robust psychometric properties for internal consistency, test-retest reliability, and convergent validity, especially for PTSD screening with trauma-exposed populations.
14 The Trauma History Questionnaire (THQ), a 24-item self-report measure, queries any lifetime exposure to 24 life-threatening or traumatizing experiences (e.g., crime, general disaster, sexual or physical assault) using a yes/no format that qualify as traumas for a diagnosis of PTSD. 15, 16 The NVAWM survey asks behavior-specific questions about sexual and physical trauma and was used to elicit information about trauma that occurred in childhood. 17 Questionnaire Development System (QDS) software and computer-assisted self-interviewing (CASI) technology were used to administer these surveys by laptop computers with mouse devices. The surveys were available in English. In less than 1 % of cases, literacy issues arose that resulted in research assistants helping subjects complete the CASI surveys. There was no problem with computer literacy even among subjects older than 50. Within several minutes of instruction, they were able to maneuver the mouse without difficulty.
At the second interview, the Clinician-Administered PTSD Scale (CAPS) 18 and Structured Clinical Interview for DSM-IV-Non-Patient Version with Psychotic Screen (SCID-NP) 19 were used to assess psychiatric and substance abuse or dependence disorder. The CAPS, the gold-standard measure for the diagnosis of PTSD, was used to diagnose lifetime and current full or subthreshold PTSD. 19, 20 The CAPS diagnosis of PTSD is based on the DSM-IV criteria. Diagnostically, full PTSD was defined as follows: a qualifying traumatic event, one reexperiencing symptom, three avoidance symptoms, and two arousal symptoms with the presence of cooccurring significant distress or impairment in functioning. Subthreshold PTSD classification required a qualifying traumatic event, one reexperiencing symptom, and either three avoidance or two arousal symptoms with the presence of cooccurring significant distress or impairment in functioning. 20, 21 The SCID was used to assess current (past month) or lifetime axis I disorders. Axis I disorders assessed included mood disorders (e.g., bipolar disorders, depression, dysthymic disorder, depressive disorder nos), substance use disorders (e.g., alcohol and drug abuse or dependence), and anxiety disorders (panic disorder, agoraphobia, social phobia, specific phobia, obsessive compulsive disorder, generalized anxiety disorder, anxiety disorder nos, adjustment disorder). The psychotic screen was used to assess the presence of psychotic symptoms. The clinical interviews were administered by seven master's-level, clinically trained social workers or psychologists, and one bachelor'slevel researcher with 3 years of experience administering psychological instruments. The assessors were trained and supervised by doctoral-level researchers with experience administering these instruments in clinical and research settings. Interviews were conducted in private rooms. All the clinical measures are commonly used to assess traumatized populations 22 and were scored in standard fashion. The second interview battery took approximately 1.5 h to administer.
Participants were divided into groups according to mental disorder status (serious mental disorder, other axis I disorder, or no axis I disorder) and PTSD symptoms. Serious mental illnesses include primary psychotic symptoms, bipolar disorder, and major depressive disorder. Other axis I mental illnesses include anxiety, dysthymic, depressive, and other mood disorders. For the total screening sample, mental disorder was determined by self-reported response to the screening question: "have you ever been treated for any of the following problems: depression, schizophrenia, PTSD, bipolar disorder, anxiety disorder." For the treatment sample, diagnosis was determined by clinical assessment using the SCID. Grouping by PTSD was determined by PCL-C score and CAPS diagnosis. The optimal PCL cutoff scores for distinguishing between people with and without PTSD have been found to vary across samples. Using a veterans sample, Weathers et al. 23 recommend an optimal cutoff score of 50 based on specificity and sensitivity analyses. Other studies have recommended lower cutoff scores, ranging from 30 to 44 scores, to optimally identify people with PTSD. 13 None of these studies was based on an incarcerated sample. Given the diversity within the literature, groups were constructed to characterize a high to moderate severity range of PTSD symptoms: high severity equaled scores of 50 or higher on the PCL-C, and moderate severity was defined by scores of 35 or higher. These score ranges were used to define screening positive for PTSD, while those with scores below 35 were classified as screening negative for PTSD.
Means and percentages were estimated on the basis of valid numbers. Given the small sample size and the exploratory nature of the study, Bonferroni-type alpha adjustments were not conducted, which raised the possibility of type I error but minimized type II error. Multivariate logistic regression was conducted to assess the trauma event determinants of a moderate to severe PTSD symptoms (PCL-C=35+) or a severe PTSD symptoms (PCL-C=50+), controlling for age (continuous) and education (coded categorically 1=grade school only, 2=some high school, 3=high school graduate or GED, 4=technical or trade school, 5=some college, 6=bachelors degree, 7=graduate studies). Model fit was determined by the c-statistic. Estimates of conditional probabilities of lifetime PTSD were based on trauma type (direct violence, physical; direct violence, sexual; other injury/shocking event) reported by each participant. For all analyses, the significance level used to test differences was pG0.05 and pG0.01. SAS 9.2 was used for all analyses, and Proc means, survey means, t test, logistic, and freq were used to construct all statistics.
RESULTS
The screening sample included 592 male participants with the following characteristics: a mean age of 42.7 (±12.3 SD), racially and ethnically diverse (AfricanAmerican (51.9 %), Caucasian (30.2 %), other (17.9 %), Hispanic (13.6 %)), at least high school/GED educated (78.5 %), nonveterans (17.7 % veterans and 15.3 % were active-duty veterans), committed a violent crime (54.7 %), and served, on average, 14.9 (±11.7 SD)years in prison since turning 18. The treatment sample participants (N=269) were 42.0 (±12.3 SD)years old, racially and ethnically diverse (African-American (50.2 %), Caucasian (34.1 %), other (15.7 %), Hispanic (10.4 %)), at least high school/GED educated (81.4 %), nonveterans (24.8 % were veterans and 21.1 % were active-duty veterans), committed a violent crime (55.3 %), and incarcerated 14.8 (±11.7 SD)years since age 18. There were no significant differences between the demographic and criminal history characteristics of the treatment and nontreatment samples with two exceptions: the nontreatment sample included more Hispanic participants (11.7 vs. 10.4 %, p=0.04) and fewer veterans (11.7 vs. 24.8 %, p=0.0004).
Virtually, all participants in the screening and treatment samples reported at least one lifetime traumatic event that was directly violent and involved injury or shock (see Table 1 ). In both samples, over half of the participants reported experiencing at least one of the following violent traumatic events in their lifetimes: feared being killed or seriously injured, robbed either with or without force or threat of force, attacked with a weapon, and sustained an injury from a beating or being pushed. Other traumas experienced by over half the screening and treatment samples included the following: serious injury, illness, or death of someone close to them; seen someone seriously injured or killed; had a serious or life-threatening illness or injury; seen dead bodies (other than at a funeral); and had a serious accident at work, in a car, or somewhere else. The mean score on the PCL-C was significantly higher for the treatment sample (52.0) than the no treatment screening sample (40.7) (pG0.0001), which reflects the eligibility criterion for the treatment sample: PCL-C greater than 34. Of those in the screening sample, 58.5 % reported moderate to higher PTSD symptoms (PCL-C scores greater than 35), with nearly half of these participants (49 %) reporting severe symptoms (PCL-C scores at 50 or higher). Table 2 presents prevalence rates of childhood trauma. Trauma in childhood was prevalent, with higher rates reported by the treatment sample. The most common forms of trauma were physical in nature and most often involved being hit with objects that left welts or caused bleeding or being beat up. Nearly one third of the screening and treatment samples reported being threatened with a knife or gun prior to turning 18. Participants with mental illnesses were more likely to report all forms of trauma compared to participants without a mental illness. Sexual trauma was reported by one-in-five participants in the screening sample, with one in ten reporting that they were sexually assaulted as children.
Compared to the no axis I disorder group of the treatment sample, participants with serious mental illnesses were more likely to experience at least one lifetime traumatic event, a direct violent event, and other injury or shocking event. The group with serious mental illnesses, compared to the non-disordered group, was also more likely to report four of the nine types of violent traumas: robbed by force or threat of force, sustained injury from a beating or pushing, attacked and seriously injured, and nonconsensual sexual contact. Similar significant differences were found for the other axis I disorder group except with respect to nonconsensual sexual trauma where no significant differences were found. Reflecting this greater lifetime trauma exposure, mean PCL-C scores were significantly higher for participants in the treatment sample with serious axis I disorders (54.3) than their counterparts in the non-disordered group (47.1). Participants in the treatment sample with serious mental disorders were more likely to report severe symptoms of PTSD (PCL-C scores at 50 or higher) than their counterparts without an axis I disorder. Rates of trauma exposure and conditional probabilities for PTSD symptoms (i.e., screening positive for moderate to severe PTSD symptoms) for the screening sample are shown in Table 3 . Nearly 6 in 10 participants in the total screening sample with exposure to direct physical violence or other serious injury or shocking event experienced moderate to severe levels of PTSD symptoms, with approximately half experiencing severe symptoms. While sexual trauma was a significantly less common type of traumatic event reported by incarcerated men, those who experienced a sexually traumatic event were significantly more likely to screen positive for PTSD symptoms. For physically violent and other injury/shocking traumatic events, conditional probabilities for moderate to severe and severe PTSD symptoms were significantly larger for participants reporting treatment for a mental disorder compared to those reporting no prior treatment. Conditional probabilities for sexually traumatic events between disorder groups were significantly different only for the group with severe PTSD symptoms (PCL-C of 50+).
Using an age-education adjusted model, the odds for positive severe PTSD symptoms significantly increased with the experience of the following: sexual assault or molestation and had a serious or life-threatening illness (see Table 4 ). The odds of screening positive for moderate to severe PTSD symptoms was significantly increased by fear of being killed or injured, combat exposure, sustained injury from beating or being pushed, sexual assault or molestation, experiencing a serious or lifethreatening illness, and experiencing a natural disaster. The models predict positive screening for PTSD moderately well as indicated by the c-statistic (c~0.7). For positively screening for severe PTSD symptoms among those reporting a mental disorder, the model revealed that combat exposure (odds ratio (OR), 2.69; 95 % confidence interval (CI), 1.11-6.54; p=0.0285) and attacked without a weapon and seriously injured (OR, 1.86; CI, 1.04-3.33; p=0.0367) significantly increased the odds. Similar factors significantly increased the odds for positively screening for moderate to severe PTSD symptoms (models not shown but are available from the first author upon request).
DISCUSSION
Results of this epidemiological study showed a high prevalence of trauma exposure and PTSD symptoms among a large random sample of incarcerated men. For incarcerated men, trauma was a universal experience. Correspondingly, rates of current PTSD symptoms and a lifetime PTSD diagnosis (30 to 60 %) are higher than rates found in the general male populations (3 to 6.3%). These findings reinforce and amplify earlier research of trauma exposure and PTSD among incarcerated men. [4] [5] [6] 10, 11 Considerable variation was found in the lifetime prevalence of exposure to trauma across traumatic events. Some events occurred in less than a third of the screening sample (e.g., nonconsensual sexual contact, combat exposure, exposure to dangerous chemicals or natural disaster) and others in more than two thirds (e.g., robbed by force or threat of force, feared being killed or injured, witnessing serious injury or killing, had a serious or life-threatening injury). Incarcerated men were most likely to report exposure to traumas that were violent, interpersonal, sudden, and life-threatening. The distribution of lifetime traumatic events to which incarcerated men reported was dissimilar to that reported by community samples 24, 25 but similar to those based on smaller samples of incarcerated men. 10, 11 Particularly, incarcerated populations report lifetime exposure rates of assaultive violence that are at least twice the rate reported for community-based male populations. For example, in this study, the lifetime rate of assaultive violence was estimated at 96 % compared to 43.3 % reported by Breslau et al. 24 The most significant difference was found in rates of sexual trauma between male community and incarcerated populations. The lifetime prevalence of rape reported by incarcerated men in this study was 15 %, similar to the rate of 16 % reported by Saxon. 11 By contrast, in community samples, rape was reported by 1 to 3 % of the adult male population. 24, 25 Specific types of trauma exposure were also found to vary by mental disorder group. Incarcerated men with mental disorders were significantly more likely to report trauma exposure, particularly violent trauma in which they were the victim, compared to incarcerated men without an axis I disorder. This is consistent with the literature that reports higher trauma prevalence among people with mental illnesses in community samples. 12 It also reinforces the evidence on the comorbidity of PTSD and other mental disorders, especially serious mental illnesses, among incarcerated men 4-6,10,11 and women. 26 Furthermore, these findings are consistent with others showing that interpersonal violence, especially involving family members or caregivers, is associated with greater complexity in psychopathology. 27 While this study is based on a large random sample and employs standard measures of trauma, PTSD, and mental disorder, there are limitations that merit discussion. First, the screening sample includes only those who volunteered to participate in the study. Although these participants were selected at random, exposure to violence may have influenced their willingness to participate in the study. Nonrandom participation is not unique to this study, but, to the extent that exposure to trauma is correlated with participation, rates reported herein may not be generalizable to the full population of incarcerated men. On the other hand, our participation rate of 64 % is comparable to other epidemiological studies with incarcerated populations. Second, while the screening sample includes all men who agreed to participate in the study, the treatment sample only includes those who met the eligibility criteria of a PCL-C score greater than 34. Only for this group was the identification of mental disorder determined by clinical diagnosis using the SCID. For the screening sample, mental disorder was determined by self-report response to a question regarding prior treatment for specific types of mental illnesses (e.g., schizophrenia, bipolar, depression, PTSD, anxiety). Responses to this question will reflect the individual's insight into symptoms that are psychiatric in nature, diagnostic practices of their providers, and access to services in the community and prison. For this reason, we tested the reliability of the self-report measure of any mental disorder by comparing the concordance of disorder classification (i.e., any mental disorder or no disorder) using the self-report response to the treatment question and the diagnostic assessment of mental disorder for participants in the treatment sample. Concordance was found for 72 % of the treatment sample. Of those reporting no prior treatment, 65 % were diagnosed as having an axis I disorder compared to 11 % who reported prior treatment who were not diagnosed with an axis I disorder. The imprecise diagnostic information for the screening sample limits the reach of this study to explore the relationship among trauma, PTSD, and mental disorder as well as the generalizability of the findings. Third, the potential for a variety of errors and respondent biases beyond mere faulty recall exist when relying on self-report histories regarding potentially threatening topics (e.g., trauma and psychopathology) by vulnerable people (inmates). Computeradministered screening for trauma and PTSD symptoms and trauma-sensitive training of survey staff were used in an attempt to minimize these biases. Fourth, we are unable to disentangle the time sequence of the exposure to trauma other than indicating if certain traumas occurred in childhood. For this reason, we are unable to identify the correlation between PTSD symptoms and the recency of the trauma, particularly whether the trauma occurred in prison and/or the community.
CONCLUSIONS
Trauma exposure and trauma-related symptoms are prevalent among incarcerated men, suggesting a need for behavioral health intervention. Heretofore, attention has focused on the trauma needs of incarcerated women. 28 This study suggests the need for a gender-sensitive response to trauma among incarcerated men with modification for comorbid mental disorders and type of trauma exposure. The high levels of assaultive violence, both physical and sexual, in combination with lifetime and current PTSD warrant intervention that is trauma-informed and sensitive to male mindsets, particularly regarding what it means to be a man. Delivering these services in an environment that is known for being predatory, harsh, and violent will require sensitivity to privacy, confidentiality, and safety. It is essential for men to feel safe before they can begin to explore experiences where they were unsafe. Developing gender-sensitive trauma interventions for incarcerated men and then testing them using randomized controlled designs is a research imperative with significant potential to improve the behavioral health outcomes of incarcerated men.
